I. INTRODUCTION General formulations for aperture problems appear in [l] and [ 2 ] .
Specific formulations have been developed for a square aperture [3] and a rectangular aperture [4] in a conducting plane, both apertures being excited by an incident wave in half-space. Formulations also exist for a rectangular aperture in a conducting plane excited by an incident wave in a waveguide [5] - [7] . Our solution is obtained from the integral equation for the equivalent magnetic current using the method of moments. We approximate the equivalent magnetic current by a sine function. Quantities computed are the admittance of the rectangular aperture and the equivalent magnetic current for transmission of electromagnetic waves from a half-space or from a rectangular waveguide into half-space through the rectangular aperture.
II. GENERAL FORMULATION
The problems being considered are illustrated in Fig. 1 . In Fig. l(a), a perfectly conducting plate covers the entire z = 0 plane except the aperture, which is rectangular in shape with side lengths L and W in the x and y directions, respectively. where "apert" indicates that the integration is over the aperture.
Substituting (1) into (3) then taking the symmetric product of (3) with the testing function M O , we obtain the equation The complex number Y+ in (5) is called the aperture admittance for the region z > 0, and Y -is the aperture admittance for the region z > 0. If we can solve (5) for V, then we will have solved our problem for M because M is given by (1).
III. THE ADMIITANCE OF A RECTANGULAR APERTURE IN A PERFECTLY CONDUCTING PLANE
The magnetic current MO placed on the z < 0 side of the closed aperture in Fig. l(a) radiates into half-space, and MO placed on the z > 0 side of the closed aperture also radiates into half-space.
Therefore, where the superscript hs denotes half-space. Substitution of (9) into (6) and (7) gives y -= y+= y h s where yhs = -( M~, H~( M~) ) .
As defined by (1 l), Y hs is the admittance of the half-space region on one side of the rectangular aperture in the perfectly conducting plane shown in Fig. l(a) . To compute Yhs, the expansion function MO itself is expanded as 
sin( z)
The subscripts P and q in (13) are related to j in (12) because the subscript on M in (13) is equal to j . T,,(x) is the triangle function which extends from ( P -1) A x to ( P + 1) A x and is unity at PAX. P J y ) is the unit pulse function which extends from (qwhere 1 is the intrinsic impedance of space. We have assumed that the incident magnetic field is the field of a plane wave traveling in the direction and that this magnetic field is at = o, using (17) with zimp given by (18), we obtain, for x-directed slots of width ~1 2 0 and various lengths L, A , = -. 
where p' is related to i in the same way that p is related to j and V / W = 4 . 9 0~ -6 2 " , L = A . As defined by (11) with given by (2), yhs is the ratio of the one side of the aperture to the square of the voltage at x = L /2 due to MO. This voltage is 1 V. For the dominant TE,, waveguide mode normalized so that the root mean square value of its electric field over the waveguide cross section would be unity if there were no reflection from the aperture, where Y z is the characteristic admittance of the TE,, mode. Substitution of (2) and (22) into (8) ( 25 1 The above V agree well with those in [5, figs. 2a, 3a, 3b, 5a, and 5b] . Reference [5] is available from J. R. Mautz. VI. CONCLUSION The equivalent magnetic current in a rectangular aperture not more than one wavelength long in a conducting plane between two half-spaces or between a rectangular waveguide and a half-space can be accurately approximated by V M , where V is a complex constant and MO is the sinusoidal vector expansion function (2). Equation (5) Abstruct-A quasi-optical power-density meter for millimeter and submillimeter wavelengths bas been developed. The device is a 2-cm square thin-film bismuth bolometer deposited on a mylar membrane. The resistance respositivity is 150n/W and the time constant i s one minute. The meter is calibrated at DC. The bolometer is much thinner than a wavelength and thus can be modeled as a lumped resistance in a transmission-line equivalent circuit. The absorption coefficient is 0.5 for 189 Q /square film. As an application, the power-density meter bas been used to measure absolute power densities for millimeter-wave antenna efficiency measurements. We have measured absolute power densities of 0.5 mW/cm2 to an estimated accuracy of 5%.
V. TRANSMISSION FROM A RECTANGULAR WAVEGUIDE INTO HALF-SPACE THROUGH A RECTANGULAR APERTURE

I. INTRODUCTION
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